Background: While prevalent in everyday life, smartphones are also finding increasing use as a medical care adjunct. The use of smartphone technology as a postoperative cosmetic surgery adjunct for care has received little attention in the literature. Objectives: The purpose of this effort was to assess the potential efficacy of a smartphone-based cosmetic surgery early postoperative follow-up program. Specifically, could smartphone photography provided by the patient to the plastic surgeon in the first few days after surgery allay patient's concerns, improve the postoperative experience and, possibly, detect early complications? Methods: From August 2015 to March 2016 a smartphone-based postoperative protocol was established for patients undergoing cosmetic procedures. At the time of discharge, the plastic surgeon sent a text to the patient with instructions for the patient to forward a postoperative photograph of the operated area within 48 to 72 hours. The plastic surgeon then made a return call/text that same day to review the patient's progress. A postoperative questionnaire evaluated the patients' postoperative experience and satisfaction with the program. Results: A total of 57 patients were included in the study. Fifty-two patients responded to the survey. A total of 50 (96.2%) patients reported that the process improved the quality of their postoperative experience. The protocol allowed to detect early complications in 3 cases. The physician was able to address and treat the complications the following day prior to the scheduled clinic follow up. Conclusions: The smartphone can be effectively utilized by the surgeon to both enhance the patient's postoperative experience and alert the surgeon to early postoperative problems.
chronic wound management, 10, 11 and postoperative follow up. 12, 13 Along with this digital technology, there has been an increase in interest in the virtual consultation. Distant health is being popularized in the fields of dermatology, pathology, and radiology among others. [14] [15] [16] [17] [18] However, in some studies patients have expressed less satisfaction with the virtual consult when it replaced the traditional visit because of the lack of face to face contact. This objection might be avoided when the virtual visit becomes an additional means of postoperative evaluation. 19, 20 Therefore we have adopted a smartphone protocol and applied it to our cosmetic surgery practice. Our goal was twofold: (1) to examine whether early virtual follow up utilizing text messaging and patient initiated early postoperative photographs followed up by surgeon photograph review and phone call improved the postoperative patient's experience; and (2) to determine if these patient initiated photographs resulted in early detection of possible complications.
METHODS
From August 1, 2015 to March 30, 2016 a quality improvement protocol was established regarding cosmetic surgery patients' postoperative follow up. Consecutive patients who had access to smartphones and who were undergoing any surgical cosmetic procedure with the senior author were enrolled in the study. Patients signed a consent for photo release to participate in the study prior their surgical procedures after understanding the protocols. All surgical procedures were done at the institution's ambulatory surgical facility.
At the time of outpatient discharge, the attending plastic surgeon provided a text message to the patient's cell phone which included his hospital authorized and secured cell phone number and a request for a photograph of the surgical area 48 to 72 hours postoperatively. Patients were instructed to provide close-up photographs in natural light and include frontal, right, and left profile views ( Figures  1-3 ). All patients had previously been photographed in the surgeon's studio and were asked to duplicate that same scheme as much as possible. The plastic surgeon then agreed to make a return call that same day to review the patient's progress. If the patient preferred, a return text message was sent instead. Patients were also encouraged to send any additional photographs during the postoperative course, regardless of the scheduled clinic follow ups.
A disclaimer was added to the text message sent to the patients advising that photographs taken, stored, and sent by regular smartphones could not be considered secured or Health Insurance Portability and Accountability Act of 1996 (HIPAA) compliant.
Images were sent by the patient to a secured smartphone protected through a double enforced encryption by the institution's HIPAA compliant network. Physicians and midlevel providers at our institution are each given HIPAA protected iPhones (Apple, Cupertino, CA). These phones differ from normal iPhones in that the institution protected iPhone prevents the disabling of the passcode function. Normal iPhones do not require one to insert the passcode feature and many individuals simply disable this protective tool. The mandatory additional layer of protection secures the smartphone if lost or stolen.
Patient photographs were uploaded and stored using Mirror Medical Imaging Software (Canfield Scientific, Inc., Parsippany, NJ). Mirror Medical Imaging is a HIPAA compliant secured database that connects to a protective server allowing further security for photograph storage. All patients were seen in the office within 7 days following surgery. Early in their postoperative course, the patient was asked by the office staff not involved in the study to complete an anonymous survey regarding the value of the program (Appendix A, available online as Supplementary Material at www.aestheticsurgeryjournal.com).
Following the approval of the protocol by our institution's Institutional Review Board (Cleveland, OH), clinical records of the patients along with data collected from questionnaires and photographs, including patient demographics, previous cosmetic procedures, current procedures, and immediate postoperative complications were retrospectively reviewed.
RESULTS
Fifty-seven consecutive patients (50 women and 7 men) were enrolled in the smartphone postoperative follow-up program and agreed to send postoperative photographs to the surgeon. The average patient age at the time of surgery was 59.6 ± 9.3 years (range, 30-73 years) ( Table 1) .
Forty-one patients reported a prior history of cosmetic surgery procedures while 16 patients reported no prior history of cosmetic surgery (71.9% and 28.1%, respectively).
The most common operations performed were: (1) facelift, platysmaplasty, and submental lipectomy (n = 32); (2) upper and lower blepharoplasty (n = 14); and (3) fat injections (n = 11) ( Figure 4 ). The smartphone follow-up photographs were taken by patients a mean of 65.6 ± 14 hours (range, 24-96 hours) postoperative. The average number of photos sent to the surgeon was 2.58 ± 1.18 (range, 1-7).
The average first clinic follow up was 4.6 ± 2.9 days (range, 1-16 days) postoperative and the average return of the anonymous questionnaire was 8.5 ± 5.6 days (range, 4-34 days) following surgery. performed expressed improved satisfaction with their most recent aesthetic surgery follow up (n = 41, 82% of all the patients surveyed) ( Table 2 ). The postoperative program identified early complications in 3 (5.8%) patients (Table 3) . While the photograph at the 48 to 72 hour mark did not identify these 3 complications, later photographs sent to the physician allowed detection of these postoperative issues. Patient contact then followed. The average time from initial surgery to documentation of complications was 8.3 ± 2.3 days (range, 7-11 days). The average treatment time following identification of the complication was 1.0 ± 0.0 days (range, 0-1 days). 
DISCUSSION
Telemedicine is gaining increasing use in a wide variety of medical specialties including dermatology, radiology, pediatrics, and primary and intensive care. [14] [15] [16] 21, 22 It is perhaps most conducive to those specialties where visual triage is helpful. Since cosmetic surgery is perhaps the most visual of specialties, this is an area where this technology might be most effective. The increasing availability of digital photography, high-capacity data connections and HIPAA compliant networks have allowed for the real-time sharing of photographs and radiological images while also maintaining anonymity. In addition, this rapid sharing of patient information has created an opportunity for surgeons to monitor patients with greater ease and accuracy. Teleconsultations in several surgery and medical specialties have demonstrated the feasibility, cost effectiveness, and high level of patient satisfaction with this technology. [23] [24] [25] [26] [27] Trovato et al demonstrated that current telemedicine technology, using a simple 2-megapixel image, has allowed plastic surgeons to virtually evaluate a wide variety of problems including complex wounds, hand injuries, and skin and soft tissue injuries. 27 While little has been published with regard to amateur procurement of images in plastic surgery, the availability of user-friendly, wireless internet capable cellular phones with point-and-shoot cameras allow an individual to create high quality images with minimal instruction.
At the initiation of this protocol, the potential benefits appeared to be twofold: (1) early postoperative patient-generated photographs followed by telephone contact might reassure the patient and thus improve their experience; and (2) patient-generated photographs might also allow for early detection of complications. While our data suggest improvement in the postoperative experience in the majority of patients, early postoperative photographs failed to detect any complications. All 3 of these complications (5.7%) occurred after the standard postoperative follow-up visit. However, these patients continued to use smartphone photographs after the initial 48 hours thus providing photographic documentation of their complications.
Why then, not merely alter the protocol and suggest that patients provide photographs when problems arise? While this might be a reasonable approach, the benefit that early photographs have with regard to patient reassurance and improvement in the postoperative experience would then be lost.
Others have used the virtual visit in an attempt to reduce postoperative patient visits and improve physician efficiency. A recent study by Westra and Niessen evaluated patient satisfaction with video tele-consults at 6 week follow up and compared this to in person visits in a randomized controlled trial following facial plastic surgery. The study assessed patient satisfaction using standardized surveys sent only to patients with computer access. Of 52 patients only 31 (59%) were able to complete the evaluation and questionnaire. This compares unfavorably to our response rate of 92%. Higher satisfaction was reported for the traditional inpatient consultation and most patients claimed that they were not adequately cared for during the online consultations. 20 Our smartphone protocol, however, was not meant to replace regular clinic follow up but was aimed to augment quality of care by initiating early postoperative physician contact.
A smaller number (2/52) of patients did not receive a physician response to their photographs. In both cases photographs were sent but the physician failed to respond. This can only be explained by physician error.
The smartphone protocol has the decided benefit of being simple for the tech novice. The large majority of patients (81.2%) had no difficulty with the technology in spite of the fact that the average age of the patient cohort was nearly 60 (59.6 ± 9 years). Other applications such as TigerText and Parable require the patient to go through more complex downloading processes or to sign in with the use of specialized tokens. Given our older age group of patients this presents a decided disadvantage regarding compliance. Photograph quality is also an issue. Patients were instructed to provide close-up front and both profile views in a fashion similar to what was done in the office studies. Since most were facial aesthetic patients and the abnormalities sought after were not subtle, photographs most often were found to be adequate for the assessment of complications. In the rare instance that this was not the case, the physician merely asked the patient to retake the photograph.
While we document improvement in the postoperative experience, there are drawbacks with this effort. The adoption of this program creates additional work for the surgeons. Although this could be delegated to nonphysician staff without direct physician input, the power of the effort and the improvement in the patient experience may well be reduced. Additional physician effort is also not limited to the immediate postoperative photograph and phone call. Since the patient has the physician's cell number, he or she will continue to have physician access going forward. While this continued contact can be very beneficial in detecting later problems, it also has the potential for abuse with unnecessary patient phone calls. In our experience, however, patients were generally respectful of the added physician contact and abuse was unusual. Thus, the benefit in our opinion outweighs the drawbacks.
The most common issues encountered in regards to using mobile phones for patients' health data sharing are privacy and security. Ensuring patient privacy is a primary concern and therefore, sensitive data sent by the patient are required to be processed and stored in a secured and approved HIPAA compliant system. However, photographs sent by the patient from their phone to the physician's phone were not secure. Per institution legal counsel when a patient sends the physician a photograph he or she is tacitly consenting for the photo to be released to the physician. The burden then falls on the physician to protect the photograph and not disseminate it to medical personal who are not directly involved in the patients care.
This was clearly explained to the patient and a disclaimer was sent with the text containing instructions to the patient. Once obtained by the physician on the secure phone, photographs were then stored on a secured network by electronic records to ensure confidentiality. The photographs, considered as new data belonging to patients' medical records, were stored safely on a secured network for electronic records to ensure patient confidentiality.
The uniform availability of this technology limited the need for instructions. The simplicity of the study's creation made the protocol very user friendly and appreciated by the patients that in 4 cases felt the need to submit positive HIPAA compliant applications for sensitive data sharing are certainly to be preferred. However, the compliance rate has been demonstrated to be lower, especially in those patients less familiar with tech products. This should lead app developers or smartphones producers to simplify secured data sharing systems.
We failed to use a validated survey and this is a significant weakness. Our survey was designed to merely determine whether or not our protocol improved the patient experience. Its value is not comparable to more accurate and validated quality of recovery questionnaires. 28, 29 A validated questionnaire, a secured HIPPA compliant application, and a larger patient cohort should be initiated to better determine the potential benefits of the postoperative patient call back system.
CONCLUSIONS
Digital technology will continue to play an increasing role in the field of plastic surgery. This study showed that the plastic surgeon can provide early postoperative patient surveillance virtually. While our practice of early patientgenerated photographs failed to identify complications, these were detected by later patient-generated photographs. This does come at a cost in both time and surgeon effort. While specifically designed HIPAA compliant applications are perhaps more technologically sophisticated and secured, the current Smartphone protocol is simple, user friendly, and interactive especially for an older audience.
